Cholesterol-dependent modulation of the toxicity of HIV-1 coat protein gp120 in human neuroblastoma cells.
The human immunodeficiency virus type 1 (HIV-1) coat glycoprotein gp120 binds to its (co)receptors and orchestrates cell entry by the direct fusion of viral and target cell membranes. Here, we modulated membrane fluidity of human neuroblastoma CHP100 cells by modulating their cholesterol content, and investigated the ability of gp120 to induce cell death in comparison with the untreated cells. We show that in normal CHP100 cells gp120 induces necrosis by: (i) increased cyclooxygenase and 5-lipoxygenase activity, and metabolites generated thereof (prostaglandin E2 and leukotriene B4, respectively); (ii) increased membrane lipoperoxidation; and (iii) increased mitochondrial uncoupling. These events were triggered by a rapid increase in intracellular calcium, and in cholesterol-depleted cells engaged CXCR4 chemokine receptors. The intracellular calcium chelator EGTA-AM protected CHP100 cells almost completely against the toxic effects of gp120. However, gp120-induced necrosis and related biochemical changes were negligible in cholesterol-enriched, and significantly enhanced in cholesterol-depleted, CHP100 cells exposed to the viral glycoprotein under the same experimental conditions. Taken together, these results suggest that membrane fluidity may control the neurotoxic effects of HIV-1 glycoprotein gp120.